Purification, characterization and substrate specificity of rat pancreatic elastase II.
A somatostatin-14-degrading activity has been purified to homogeneity from rat pure pancreatic juice. This proteinase was concentrated more than 350-fold in a four-step procedure including ion-exchange and gel filtration. The final preparation contained a single protein with a molecular weight (M(r)) of approx. 29,000, as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. The determination of its NH2-terminal sequence led us to conclude that the purified proteinase corresponds to the rat pancreatic elastase II predicted from the cDNA clone isolated by MacDonald in 1982. This anionic proteinase exhibits an isoelectric point of 5.6 and does not contain any carbohydrate moieties in its structure. The proteinase is sensitive to the trypsin inhibitors soybean trypsin inhibitor and N alpha-tosyl-L-lysine-chloromethyl ketone and also to 3,4-dichloroisocoumarin, a general elastase inhibitor. The cleavage products obtained after hydrolysis of somatostatin-14 by the purified elastase, were separated by reversed phase high performance liquid chromatography and identified by amino-acid analysis. The primary hydrolysis was trypsin-like and consisted in an opening of the cyclic structure of somatostatin-14 after the Lys-9 residue leading to the formation of a Y-shaped peptide with the same amino-acid composition as the native peptide. The initial 'trypsin-like specificity' was not observed during the secondary hydrolysis of the Y-shaped peptide; indeed the proteinase seemed more specific for a certain motif in the native peptide rather than for a specific class of amino acid, this last kind of selectivity is commonly observed with trypsin and chymotrypsin. In order to establish that the proteinase possesses an extended recognition site on the substrate rather than a specificity for a class of amino acid, the substrate specificity of the rat pancreatic elastase II was investigated with a series of para-nitroanilide peptides. The proteinase exhibits a large specificity involving peptide chain of at least four amino acids with a preference for bulky residue in P1 or P2. The Km values of 89 microM and 1567 microM obtained for somatostatin-14 and Suc-Ala-Ala-Pro-Met-pNA, respectively, indicate that elastase II has a greater affinity for the natural substrate than for synthetics. This last observation along with the substrate specificity of the proteinase leads us to propose that elastase II could be specifically involved in the regulation of biological functions of somatostatin-14 in the gastrointestinal tract.